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WE CLAIM: 

1 . An apparatus for directing a laser beam toward a target 
location on a workpiece in response to a target location coordinate position 
command, comprising: \ 

a positioner positioning the workpiece and the laser beam relative 
to one another in response\o the coordinate position command; 

first and second position sensors coupled to the positioner for 
producing first and second position signals indicative of an actual coordinate 
position of the positioner; \ 

first and second summing junctions comparing the coordinate 
position command and the first an^\second position signals and producing first 
and second error signals indicative of^a difference between the coordinate 
position command and the actual coort^inate position; 

a first steering mirror controller coupled to the first error signal for 



producing a first position correction sign^^and 

a two-axis steering mirror responsive to the first position 
correction signal for receiving the laser beart;i and deflecting the laser beam 
toward the target location on the workpiece 



2. The apparatus of claim 1 further including a second steering 
mirror controller coupled to the second error signal for producing a second 
position correction signal, and in which the two-axis steering mirror is further 
responsive to the second position correction signa)\for receiving the laser beam 
and deflecting the laser beam toward the target location on the workpiece. 

3. The apparatus of claim 1 in which the coordinate position 

\ 

command includes information for positioning the positioner to respective X- 

\ 
\ 

4. The apparatus of claim 1 in which the first and second error 

\. 

signals conform to a first coordinate system and the two-axis steering mirror is 



axis and Y-axis orthogonal coordinate locations. 



responsive to a second coordinate system, and in which the'apparatus further 
includes a coordinate transform generator for converting at least one of the first 
and second error signals to the second coordinate system. 
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5. The apparatus of claim 1 in which the apparatus further 
includes a second steering wirror controller and in which the target location 
coordinate position conrimand^rther includes mirror positioning information, 
the first and second steering mirror cbqtrollers positioning the two-axis steering 
mirror in response to the mirror positioning^^ and at least the first 
position correction signal. 

6. The app^ratdsl)f claim 1 in which the two-axis steering mirror 
includes a pivot point, and )!ne/apparatus furtherlncludes a focusing lens 
having an entrance pupil/andl^in whigh^he focusing lens is disposed between 
the two-axis steering mi(i^'^na1l5e workpiece such that the entrance pupil is 
at or near the pivot point. 

\ The apparatus of claim 1 in which the two-axis steering mirror 
is positioned by at least one piezo electric actuator. 

8. Tnfet^pparatus of claim 1 in which the two-axis steering mirror 
is positioned by at leastsone voice coil actuator. 

9. The appah^us of claim 1 in which the positioner scans the 
workpiece and the laser bearrN^lative to one another in a second axis direction 
in response to a series of the coot^Glinate position commands while the two-axis 
steering mirror is responsive to a seri^s^f the first position correction signals 
for receiving the laser beam and deflecting^he laser beam toward a set of the 
target locations on the workpiece. 

10. The app^rafus^ 1 further including a second steering 
mirror controller coupled tp the^second error signal for producing a second 
position correction signaf, irn/m|ch.Jhe t^ steering mirror is responsive to 
the first and second position correction signals for receiving the laser beam 
and deflecting the laser beam toward the target location on the workpiece. 

The apparatus of claim 1 in which the workpiece includes an 
integrated memor^rcuit and in which the target location includes a severable 
link for removing a deferfive memory cell. 

12. The app^tus of claim 1 in which the workpiece includes an 
electronic circuit element that iss^rimmed to a predetermined performance 
characteristic by the laser beam. 
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13. The^pparatus of claim 1 in which the positioner includes 
stages that are arranged in a stacked configuration. 

14. The apparatus of claim 1 in which the positioner includes 
stages that are arranged ia a split-axis configuration. 

15. The apparatus of claim 1 in which the positioner Includes a 
planar positioning stage. 

16. A method for\directing a laser beam toward a target location 
on a workpiece in response to a\arget location coordinate position command, 
comprising: 

positioning the workpifece and the laser beam relative to one 
another in response to the coordinateYposition command; 

sensing an actual coordiaate position of the workpiece relative to 



the coordinate position command; 



producing first and second eVror signals indicative of a difference 
between the coordinate position command and the actual coordinate position; 

producing at least a first positioi^ correction signal In response to 
one of the first and second error signals; 
^ positioning a two-axis steering mirrpr In response to at least the 

\ J first position correction signal; and 



deflecting the laser beam toward the target location on the 
workpiece. \ 

17. The method of claim 16 further including producing a second 
position correction signal in response to the other one ^f the first and second 
error signals, and positioning the two-axis steering mirronjn response to the 
first and second position correction signals. 

18. The method of claim 16 in which the coordinate position 
command includes X-axis and Y-axis orthogonal coordinate locations. 

19. The method of claim 16 in which the first ana second error 
signals conform to a first coordinate system and the a two-axis steering mirror 
is responsive to a second coordinate system, and In which the method further 
includes transforming at least one of the first and second error sign^als into the 
second coordinate system. 
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20. The method^6tclaim 16 in which the target location 
coordinate position command i^Gljufcles mirror positioning information, and the 
method further includes positioning the^:^<o-axis steering mirror in response to 



iea^ 



first position correction 



the mirror positioning information and at 
signal. > 

21 . The m^hod o) claim 16 in which the two-axis steering mirror 
includes a pivot point, a(nd\he|method further includes providing a focusing 
lens having an entrance pupjK aoilJ^^ the focusing lens between the two- 
axis steering mirror andjh^e waji<piece such that the entrance pupil is at or near 
the pivot point. 

22. The method of ci^iqi^6 further including scanning the 
workpiece and the laser beam relative to^qne another in a second axis direction 
in response to a series of the coordinate position commands and moving the 
two-axis steering mirror in response to a series oHhe first position correction 
signals. 

23. The method of claim 16 further including producing a second 
position correction signal in response to the second error signal, and 
positioning the two-axis steering mirror in response to the first and second 
position correction signals. . 

24. A method for dlirecting a laser beam toward a target location 
on a workpiece in response to a \arget location coordinate position command, 
comprising: 

positioning the wcM^|jjece ^hd^the laser beam relativfe to one 
another in response to the coo/dinate position^ ^mm apd; 

producing first amd second positiop signals indicative of an actual 
tibTTer;\. 



coordinate position of the posits 



comparing the coordinate position 



command and the first and 



second position signals to produce first and second error signals indicative of a 
difference between the coordinate pos^ition con^mand and the actual coordinate 
position; ^ ' 



producing from the first error signal a first position correction 



signal; 
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providing a first steering mirror having a pivot point; 
locatirrg a focusing lens having an entrance pupil between the 
first steering mirror and the workpiece such that the entrance pupil is located at 
or near the pivot point; and 

actuating thfe first steering mirror in response to the first position 
correction signal for deflecting the laser beam toward the target location on the 
workpiece. 

25. The methcJd of claim 24 in which the workpiece is a 
semiconductor wafer undergoing a link processing application and the method 
further includes: 

producing froiy the secb(id error signal a second position 

0 correction signal; 

H 

%^ providing a si 

® actuating the second steering mirror in response to the second 

H position correction signal for deflecting th6 laser beam about the pivot point of 

p the first steering mirror in sufficiently small deflection amounts to maintain a 

p laser beam spot size and shape suitable for^use in the semiconductor link 

in processing application. \ \ 

0 \ \ 

m 26. The method of claim 25 in wmich at least one of the first and 

second steering mirrors includes a galvanometer actuator. 

27. The method of claim 25 in which at least one of the first and 
second steering mirrors is a single-axis steering mirror. 
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